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F i g u r e  1 - L o a d i n g  t r a i l e r  w i t h  e x c a v a t o r - l o a d e r  

INTRODUCTION 
Since t h e  1970ts ,  t h e r e  has  
been a t rend  away f rom 
t r acked  rope  ope ra t ed  c ranes  
t o  rubber t y red  front-end 
loaders  (RTFEL). In 1978, 
61% of t h e  population of 250 
log loaders  w e r e  RTFEL type,  
and this  t r end  has  continued.  
From 1990 onward as 
harvest ing moves  in to  regions 
of s teep ,  wet ,  and environ- 
mental ly sensi t ive te r ra in ,  
landing s izes  will dec rease  
resulting in an  increased need  
for  c r a n e  type  loaders. Loader 
requi rements  a r e  expec ted  t o  
r ise t o  a population of .over 
500 by t h e  year  2000: 
(Donovan, 1982). 

Hydraulic excava to r s  modified 
for  log loading have  gained 
popularity in t h e  l a s t  f ive  

years ,  part icularly in a r e a s  wi th  d i f f icu l t  ground conditions. There  a i e ' n o w  twen ty  such machines  
in use in New Zealand. This r e ~ o r t  Dresents a l is t  of loaders  in use. with de ta i l s  of machine  type,  
grapple  type,  and machine  locat ion.  Notes  on applicat ions and equipment  modif icat ions ca r r i ed  
o u t  a r e  included. This Repor t  summarises  a LIRA Pro jec t  Repor t  of t h e  s a m e  t i t le ,  P.R. 25, 
copies  of which a r e  avai lable t o  LIRA members  on request .  

APPLICATION 
There  a r e  twen ty  known excavator-based log loaders, t en  in e a c h  of t h e  North and South Islands. 
The  main a r e a s  of use a r e  Southland and Otago,  with groups of machines also in Wairarapa, 
Coromandel ,  and North Auckland. Table  1 shows t h e  brands of excava to r s  in use and the i r  
locations. 

Excavators  a r e  used in a r e a s  wi th  diff icul t  winter  ground conditions, where  s t a t iona ry  t r acked  
machines  a r e  b e t t e r  su i ted  t o  loading than  mobile rubber t y red  loaders, which c u t  up skidsi tes  
and  requi re  a heavily meta l led  su r f ace  in t h e  wet .  Excavator  loaders  a r e  ab le  t o  work on 
smal ler  skids than  RTFEL, and a r e  compe t i t i ve  in t e r m s  of purchase pr ice  and opera t ing  costs .  
Fuel  use i s  approximately half t h a t  fo r  a mobile  loader of s imilar  capability. Opera t ion  of 
excava to r  loaders  is very easy,  and  ope ra to r  c o m f o r t  i s  good. The  la rge  number of excava to r s  
used in a wide var ie ty  of applicat ions means  t h a t  good p a r t s  and serv ice  back-up exist.  

Most loaders  in use a r e  in t h e  18-20 tonne  excava to r  s i ze  range. This s i ze  loader has  t h e  abi l i ty 
t o  handle mos t  log d i ame te r s  and lengths  and can  usually unload 3 ax le  t ra i le rs  weighing up t o  
5 tonnes. Four  loaders  in t h e  1 2  tonne  s i z e  range  a r e  a l so  used. 



T a b l e  1 - E x c a v a t o r  l o g  l o a d e r s  i n  New Z e a l a n d  

EXCAVATOR WEIGHT GRAPPLE REGION 

(tonnes 

JSW Nikko RH6 

Kobelco K907B 

H i tach i  UH07 

Warner & Swasey 

JSW Nikko 45 

JCB ED 

H i tach i  UH07 

H i tach i  UH083 

I H I  I S  190 

Kato HD 750 

Mi tsub ish i  110 

H i tach i  UH063 

H i tach i  UH07 

JSW Nikko RH4 

C a t e r p i l l a r  225 

Massey Fergusson 4505 

Komatsu PC200 

H i tach i  UH081 

H i tach i  UHO8l 

JSW Nikko RH 6 

- 
"Cashmore" 

Mar 

Harricana 
- 

Poc la in  * 
B e l l  * 
"Havard" 

Hiab 

Pa l  f i nge r  

Hiab 

C & R 1000 

Hiab 

Hiab 

C & R 1500 

Grab 

C & R 1500 

C & R 1000 

C & R 1000 

"Carran" 

North Auckland 

North Auckland 

Coromandel 

Coromandel 

Rotorua 

Rotorua 

Taranaki 

Wairarapa 

Wairarapa 

Wel l ington 

Otago 

Otago 

Otago 

Otago 
Southland 

Southland 

Southland 

Southland 

Southland 

Southland 

* This denotes a l i v e  hee l  attachment. 

Changes  m a d e  t o  conver t  f r o m  excava to r  t o  log loader  involve installing c a b  guarding, replacing 
t h e  bucket  with a fully ro t a t ing  grapple,  and  hydraulic  modif icat ions t o  su i t  t h e  grapple. The  
grapple is t h e  key t o  successful  opera t ion  of th is  t y p e  of loader  due  t o  t h e  l imi ted  avai labi l i ty 

of grapples in New Zealand. 

In mos t  cases t h e  loaders  a r e  used in smal l  c o n t r a c t  c r ews  with annual  production around 
20,000 m 3 .  Most loaders  w e r e  purchased second-hand and commissioned at a 1985 equivalent  
c o s t  of $50,000 t o  $100,000. Modification and  grapple c o s t s  accoun t  for  $10,000 t o  $25,000 
of this  total .  

EQUIPMENT OPTIONS 
F a c t o r s  t o  be  considered when se lec t ing  a n  excava to r  for  log loading include : 

(1) U n d e r c a r r i a g e  t y p e .  Long t r a c k  f r a m e  and wide t r a c k  shoes give t h e  machine  
addit ional  s tabi l i ty.  In mos t  cases, l i f t  c apac i ty  is l imi ted  by stability. This c a n  b e  
increased by up to 15% by longer - t r ack  frame;, and 7% by widening t h e  shoes  
f rom 600 m t o  800 m. 

(2) Main Boom t y p e .  Single o r  t w o  p iece  booms a r e  available. Li f t  height  is 
some t imes  insuff icient  (e.g. fo r  l i f t ing t ra i le rs )  and modificat ions a r e  
avai lable t o  increase  l i f t  height  wi th  both boom types. 

(3) D i p p e r  a r m .  A range  of lengths  a r e  available. The  longer length options 
a r e  bes t  sui ted t o  log loading, t o  g ive  a d e q u a t e  reach.  

(4) H y d r a u l i c  s y s t e m .  For  grapple  opera t ion  t w o  e x t r a  c i r cu i t s  a r e  required. 
The  bucket  c i rcu i t  c a n  be  used for  o n e  and some  excava to r  brands a lso  have  a 
spa re  implement  circui t .  Those wi thout  requi re  a n  addit ional  pump and valving 
for  t h e  second circui t .  C o s t  is reduced by choice  of a machine  with spa re  
circui t .  



EXCAVATOR MODIFICATIONS 
Having purchased a n  excavator ,  modif icat ions t h a t  should b e  considered a r e  :- 

(1) G r a p p l e  se lec t ion.  Fully ro t a t ing  types,  and non-rotating g rab  types  a r e  
available. The  l a t t e r  have  one  f ixed jaw and t h e  top  c l a m p  is ope ra t ed  by 
t h e  bucket  cylinder. Only one  g rab  is used in New Zealand, but  they  a r e  
popular in Australia. Two main types  of fully ro ta t ing  grapple  a r e  used. 
These  a r e  t h e  narrow, 3 t i n e  t y p e  wi th  side-mounted rams,  and t h e  wide jaw 
pulpwood type  wi th  horizontal  ram,  (usually found on self-loading t ruck  cranes). 
Pr ices  range  f rom $5,000 t o  $20,000. The  t h r e e  grapple types  a r e  shown in 
Figure  2. 

Grab  Type Pulpwood Type  3 Tine T v ~ e  

F i g u r e  2 - T y p e s  o f  g r a p p l e  

(2) H y d r a u l i c  m o d i f i c a t i o n s .  The bucke t  hydraulic  c i r cu i t  is used for  t h e  open/  
c lose  grapple function. The  s p a r e  imp lemen t  c i rcu i t  (if f i t t e d )  i s  used f o r  grapple 
ro ta t ion  and an  e x t r a  cont ro l  added in t h e  c a b  t o  o p e r a t e  t h e  ro ta tor .  E x t r a  
valving is required t o  give c o r r e c t  pressure  and flow fo r  t h e  grapple se lec ted .  
The  c o s t  of hydraulic  work is $3,000-$5,000 if a spa re  c i rcu i t  is used, and m a y  
be. in excess  of $10,000 if a n  e x t r a  c i rcu i t  i s  required. 

(3) Heel a t t a c h m e n t s .  Live o r  f ixed  hee l  a t t a c h m e n t s  a r e  common on medium and 
l a rge  hydraulic loaders  in t h e  United Sta tes .  In New Zealand, two  machines  have  
l ive heels. Heel  a t t a c h m e n t s  allow logs t o  be  picked up of f -cent re  which 
ef fec t ive ly  extends  r each  and avoids t h e  need  t o  d rag  logs in to  t h e  loaders  and  
re-position t h e  grapple  t o  ba lance  t h e  load. Logs a r e  positively control led when 
heeled, and m o r e  easi ly loaded. 

( 4 )  Main  b o o m  a n d  d i p p e r  a r m .  Most excava to r  booms and dippers  a r e  not  a l t e r e d  
for  logging in New Zealand. In t h e  United S t a t e s  most  machines  a r e  f i t t e d  wi th  
purpose-built log loading booms. These  g ive  g r e a t e r  l i f t  height,  reach,  and  
opera t ing  range  than  excava to r  booms which a r e  shaped and s t r e s s  designed fo r  
digging. Cos t  of a purpose-built boom for  a 20 tonne  excava to r  is approximate ly  
$60,000. Alternat ively,  low c o s t  modif icat ions t o  increase  l i f t  height  and  reach  
can  be  m a d e  t o  excava to r  booms and dipper arms.  

(5) C a b  g u a r d i n g  a n d  r a i s i n g .  C a b  guarding is advisable and required by mos t  
Bush Inspectors. The  c o s t  is approximate ly  $2,000. Raised cabs  t o  give b e t t e r  
visibility when loading a r e  considered desirable by most  opera tors ,  many of whom 
position stockpiles  s o  t h a t  t hey  can  load t rucks  f r o m  a bank t o  provide a b e t t e r  
view. Raising a c a b  o n e  m e t r e  is e s t i m a t e d  t o  c o s t  $6,000. Folding cabs  may b e  
advisable t o  avoid height  problems in t ransport .  
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LOADER PERFORMANCE 

(1) L i f t  a n d  r e a c h .  Specif icat ions fo r  f i ve  s i ze  ranges  of excavators ,  f r o m  10 t o  
30 tonnes, a r e  shown in Table  2. Deta i l s  a r e  for  machines equipped with grapple, 
and l i f t  c apac i ty  i s  based on 75% tipping load, at 6 m reach.  

T a b l e  2 - Lift a c d  r e a c h  b u  m a c h i n e  s i z e  

SIZE RANGE HORIZONTAL REACH LIFT HEIGHT FRONT LIFT SIDE LIFT POWER 

( m )  ( m )  ( t onnes )  ( tonnes  (kW) 

10-12 tonne 7.5 5.5 1.8 1.5 60 

14-16 tonne 7.9 5.7 3.3 2.3 68 
18-20 tonne 8.7 6.5 4.6 3.1 79 
22-24 tonne 9.3 6.8 6.5 4.4 98 
28-30 tonne 10.4 7.3 7.3 5.4 136 

Generally, machines in t h e  10-12 tonne  r ange  canno t  unload trai lers ,  o r  l i f t  l a rge  
logs. Sixteen tonne  machines  c a n  unload two-axle t ra i le rs ,  while twen ty  tonne  
machines can  unload three-axle  t ra i le rs ,  and handle most  log sizes. For  hee l  
boom loading long length,  medium d iame te r  logs, twenty-four tonne  machines  
or  la rger  a r e  required. 

Road t ranspor ta t ion  of t h e  loader  is a f f e c t e d  by i t s  size. The  maximum 
weight  fo r  shif t ing wi thout  a n  overweight  permi t  is about  20 tonnes. 
Machines above  th is  s i ze  a r e  general ly a l so  wider t han  t h e  3.1 m l imit ,  
and t r ave l  res t r ic t ions  t ighten.  Transpor ta t ion  c o s t  fo r  a 20 tonne  loader 
is around $3.25 per  km o r  $78 per  hour. 

(2) G r a p p l e s .  The 3 t i n e  grapple  is mos t  su i tab le  for  long single s tems,  and 
t h e  pulpwood type  bes t  su i ted  f o r  smal l  d i ame te r  mult iple  s tems.  Both 
var ie t ies  of grapple can  handle mos t  t ypes  of logs but  mult iple  logs may  
tw i s t  in a 3 t i ne  type ,  and pulpwood types  have  problems se lec t ing  
individual logs f r o m  stockpiles. The  3 t i n e  type  a r e  general ly heavier  
and m o r e  robust. Most pulpwood types  a r e  designed for  t ruck  c r a n e  
operat ion and give mechanica l  problems when f i t t e d  t o  powerful excava to r  
t ype  loaders. Most grapples  su f f e r  problems wi th  hydraulic hose fa i lure  
and ope ra to r s  need t o  c a r r y  spares,  and  b e  prepared  t o  change  hoses, if 
downt ime is t o  be  minimised. 

(3) S t a c k i n g  a n d  l o a d i n g .  Sort ing and s tacking  mult iple log so r t s  may  requi re  
some  loader movement .  Excavators  t r a v e l  up t o  4 km/hr and c a n  o p e r a t e  
al l  funct ions simultaneously. Loading t rucks  does  not  require t rave l ,  and 
typical  load t i m e s  range  f rom 10 t o  25 minutes  depending on log size,  
t hese  t imes  being similar  t o  those  obta ined  with front-end loaders. 

CONCLUSION 
Excavator  log loaders  a r e  a good a l t e r n a t i v e  t o  t h e  RTFEL type,  part icularly on smal l  o r  w e t  
skids. For  low production crews,  a n  excava to r  c a n  be readily conver ted  in to  a low c o s t  loader .  
Higher production opera t ions  ab le  t o  justify good equipment  should consider excava to r s  with 
purpose-built logging booms. These  g ive  improved opera t ing  range  and may  be  f i t t e d  wi th  
hee l  a t t a c h m e n t s  for  improved handling of long length logs. Purpose-built booms increase  
productivi ty and reduce  mach ine  s t ress ,  but  add t o  machine  purchase price. 

Use of a n  excava to r  loader m a y  requi re  s o m e  changes  t o  t h e  logging system. Landing layout  
should be  designed t o  su i t  t h e  loader,  and minimise t r ave l  when sor t ing  and stacking.  
Frequent  loader  sh i f t s  of m o r e  than  a walking d is tance  a r e  expensive. Transpor ta t ion  
of machines cos t s  less if weight  is less  t han  20 tonne  and width under 3.1 m. 

Choice  of a su i tab le  grapple is c r i t i ca l  t o  successful  operat ion.  The  3 t i ne  type  a r e  
general ly best.  Loading speed  i s  general ly equal  t o  or  b e t t e r  than  t h a t  wi th  a RTFEL, and  
opera t ing  cos t s  a r e  lower. 

Ref.  Donovan, V.F. "Predict ion of Machinery Requirements", Logging Machinery 
Seminar Proceedings, LIRA, 1982. 
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For Further information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
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